Background: Nandrolone decanoate (ND) is a doping agent which is used by athletes and has a lot of adverse effects on the body. Objectives: This survey was carried out to evaluate the effects of subacute supraphysiological dose of ND administration on liver enzymes and lipid profiles in male and female rats. Materials and Methods: This experimental study was performed on 40 Wistar-Albino rats, which after weighing divided into 4 groups as control (female and male) and test (female and male) groups (N = 10). The test groups received 15 mg/kg nandrolone decanoate by intra muscular (im) injection for 2 weeks, but control groups received the same volum of oil vehicle. At the end, animals were deeply anesthetized by diethyl ether, scarified and their blood samples were collected. Liver enzymes and lipoproteins were measured by usual methods. Obtained data were analyzed by SPSS-15, applying ANOVA and Tukey tests. Results were expressed as mean ± SD. Statistical difference was recognized significant by P ≤ 0.05. Results: Results showed that AST value in the test groups were significantly increased compared to those of the control groups. In addition, HDL and cholesterol values in female test group were significantly increased compared to those of male test group. Moreover, final weight, food, and water intake in all test groups were significantly increased compared to those of control groups. Conclusions: These results indicated that subacute administration of nandrolone decanoate alters liver enzymes, lipoprotein profile, final weight, food, and water intake in rats. The exact mechanism needs future studies.
Background
Anabolic androgen steroids (AAS) such as nanderlone decaneate (ND) are used in athletes to enhance their muscular performance, body weight, fighting and physical potency [1, 2] . The long-term AAS use seems to modify body foundation, muscle physique and reduce fat mass in athletes [3] . In addition, ND is used to treat anemia in patients on hemodialysis [4] [5] [6] . Assessment exposed that an extended management of AAS remains a series injures in different organs, particularly, in liver, and causes elevation of the liver enzymes [7] . Lesna and Taylor showed that anabolic androgen steroids caused the hepatoxicity in mice with and without pretreatment with diethylnitrosamine enhanced [8] . On the other hand, administration of ND causes the increase of the glutathione-s-transferases enzyme activity in mice [9] . In patients who were treated with ND the serum levels of cholesterol and triglyceride were increased unlike the high-density lipoprotein concentration which was decreased compared with that on the control groups [10, 11] . Kafrouni et al. pronounced that AAS are being sold as dietary supplements and are still the main cause of hepatotoxicity in the United States [12] . Our serach gives evidence for wide ranging effects of AAS on the hypothalamic-pituitary-adrenal axis and adipose tissue [13, 14] . Unlike the above report, some studies have shown that ND causes the liver regeneration enhances faster in rats after partial hepatectomy [15] but Alberti-Flor et al. showed that the use of synthetic anabolic androgen causes focal nodular hyperplasia in rats [16] .
Objectives
Based on the above report, the aim of this survey was to evaluate the sub acute of ND supraphysiological dose administration on liver enzymes and serum lipid profiles in male and female rats.
Materials and Methods
This experimental study was performed on 40 mature male and female Wistar-Albino rats, pondering 180 ± 30 g; ages were 4 -6 months which were separately housed in cages (one rat per cage). Animals had free access to water and food. Rats were sustained in a room at 23 ± 2°C with a fixed 12 hour artificial light period (timer model: SUL180a, AC220V. China, 6 am to 6 pm), humidity of 45% -60% and the air was sufficiently recycled.
All groups received ordinary rodent diet and tap water. After one week habituation, animals were divided into 4 male, female control, and test groups (N = 10) as follow: Male and female test groups which received supraphysiological dose of (15 mg/kg im) ND daily for 2 weeks but male and female control groups received the same volume of peanut oil (oil vehicle) during the test period [17] .
At first, there was no difference in weight among all the groups. ND was purchased from Caspian pharmaceutics collaboration and placed on appropriate temperature. Injection was performed between 8 -10 am daily. At the end of experiment, rats were fasted for 14 -16 hour [18] , and sacrificed by cervical decapitation, under high dose of diethyl ether anesthesia. Blood samples were collected from cervical vein. High density lipoprotein (HDL), total cholesterol (TC) and triglyceride (TG) levels, serum AST (aspartate aminotransfrase), and ALT (alanine aminotransferase) were measured by standard methods adapted for a RA 1000 analyzer (Technicon, USA). Low density lipoprotein (LDL) was calculated by Friedwald formula [19] .
Obtained data were analyzed by SPSS-15. Variance analysis was used for comparison of the groups. Tukey test as a post hoc multiple comparison tests was used to compare healthy control and test groups. P value less than 0.05 was considered as significant.
Results
Our results showed that serum aspartate transaminase (AST) value in female and male test groups were significantly increased compared to those of female and male control groups (Tables 1 and 2 ), respectively. On the other hand, the results revealed that HDL value in female test group was significantly increased compared with that of male test group (Table 3 ). In addition, cholesterol value in female test group was significantly increased compared with that of male test group (Table 3) . Furthermore, food and water intake and gain of weight in all test groups were significantly increased compared with those of control groups (Table 4) . 
Discussion
This study showed that subacute, supraphysiological dose of ND administration causes that AST value in male and female test groups were increased compared with those of male and female control group, but ALT value in all groups did not show any significant change. On the other hand, the results obtained from the present study expressed that cholesterol and HDL values in female test group were significantly higher than those of male test group. In addition of gaining weight, water, and food intake in male and female tests groups were significantly increased compared with those of male and female control groups. This section of our finding is accordance with those of Lindqvist and Fahlke which reported that ND-treated rats water consumption was significantly higher than those of control group [20] . Higher food and water intake in test groups may be due to ND cause alter metabolism in skeletal muscle and alteration in the excitation-contraction coupling mechanism [21] . Lindblom et al. reported that ND treatment affected on proopiomelanocorthin (POMC) production and affected food intake in rats [22] .
Our results are accordance with those of van Amsterdam et al. which revealed that a prolonged of AAS administration irritates an increase in the activities of liver enzymes and increased risk for fatal liver cysts, other liver changes, and liver cancer [7] . Neri et al. [23] reported that a chronic administration of AAS induced an increase in the actions of liver lysosomal hydrolases and a decrease in some mechanism of the microsomal drug-metabolizing system. In addition, our results are in agreement with those of Acharjee et al. discovered that nandrolone decanoate is the most regularly injured anabolic steroid, which alter glutathiones-transferase enzyme activity in the live tissuse [24] . Our result is in agreement with those of Vieira et al. which considered that the nandrolone decanoate management leads to a dose-dependent increase in serum levels of the aspartate aminotransferase and alanine aminotransferase in male rats [25] . Our conclusion in the present study revealed that aspartate aminotransferase values just in the male and female test groups were increased compared to those of control groups but the amount of alanine aminotransferase value did not show any change between tests and control groups. These differences may be due to diverse methods or differences of the samples with other studies. Our finding has a consistency with those of Hartgens et al. revealed that in 19 subjects which had a self administration of AASs (ND) for 14 weeks, serum triglycerides and total cholesterol did not change with those of normal subjects [11] . Our results in the present study revealed that cholesterol and HDL values in female test group were significantly higher than those of male test group. This may be due to diverse sex hormone on male rats. This finding id in disagreement with those of Lippi et al. who discovered that total cholesterol and high density lipoprotein-cholesterol in 19 postmenopausal women who were given ND once a week for 3 weeks were significantly decreased compared to those of control group [26] . These differences may be due to different methods or treatment duration. The results obtained from this experiment showed that ND sub acute, supraphysiological dose administration affected on liver enzymes and lipoprotein profile in male and female rats. However, the mechanism behind the action is yet unknown. The exact mechanism of these changes needs further studies.
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